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flux density is reduced, an initial permeability is 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of 
the ferrite used for a charged-particle line aligner, the charged-particle line aligner which used it, and 
the semiconductor device which used it. 
[0002] 

[Description of the Prior Art] In recent years, the aligner using the charged-particle line represented 
by the electron beam is developed with detailed-izing of a seiniconductor device. Since the 
rectilinear-propagation nature of a beam is good compared with light, exposure of a configuration 
more detailed than light of an electron beam is enabled. 

[0003] The outline of the imprint optical system of electron-beam-lithography equipment is shown in 
drawing 1 . As for deflecting system, and 9 and 10, for dispersion aperture and 6, in drawing 1 , a * 
system shaft, and 7 and 8 are [ 1, the wafer a reticle and whose 4 2 is induction substrate sides as for 
a lens and 3, and 5 / a ferrite stack and 11] the deviation orbits of an electron ray. 
[0004] A ferrite stack consists of a ring laminating of a nonmagnetic ferrite and the ferrite of high 
permeabiUty, The ring is symmetrical from the purpose to the same shaft as the shaft of a lens, and 
the inradius, a circumradius, thickness, etc. are appropriately set to fulfill the given conditions by the 
designer. Although the portion of a nonmagnetic ferrite may not exist, preparing from a viewpoint of 
assembly precision is desirable. The property of the ferrite stack made into the problem on these 
specifications is the property of the ferrite of high permeability. 

[0005] A reticle 3 is irradiated by the electron ray by the lighting optical system which is not 
illustrated, image formation of the electron ray which passed the pattem on it is carried out on a 
wafer with two lenses 1 and 2, and it carries out the reduction imprint of the pattem on a reticle 3 on 
a wafer 4, Between the lens 1 and the lens 2, the dispersion aperture 5 for cutting the scattered 
radiation is formed. Deflecting system 7 and 8 deflects an electron ray so that the electron ray which 
left the position of a naask 3 may ride on the deviation orbit 11 of a predetermined electron ray, may 
pass the dispersion aperture 5 and may carry out image formation to the position of a wafer 4, and 
also it is performing the operation which removes distortion and aberration of an image. 
[0006] An eddy current occurs to the metal which constitutes lenses 1 and 2 under the influence of 
the alternating current magnetic field which deflecting system 7 and 8 generates, and the ferrite 
stacks 9 and 10 are bearing the duty which prepares the configuration of the lens magnetic field by 
the creation error of a lens while preventing occurring the magnetic action to an electron ray which is 
not meant. Moreover, the ferrite is used for the heart of deflecting system etc. in order to make the 
magnetic field which an electromagnetic lens besides the ferrite stacks 9 and 10 generates act on an 
optical axis efficiently. 
[0007] 

[Problem(s) to be Solved by the Invention] In the case of the imprinted type electron-beam- 
lithography equipment especially represented by the division imprint aligner, the high throughput 
has been obtained by enlarging comparatively the beam ciirrent of an illxmiination system and an 
imprint system, and exposing it. However, in order to expose with big current, it is necessary to 
suppress dotage of the image by the coulomb effect. In order to suppress dotage of the image by the 
coulomb effect, it is necessary to accelerate the electron ray to irradiate on comparatively high 
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voltage, or to shorten the reticle of imprint optical system, and the distance between wafers. 
Consequently, it must be made to take a predetermined reduction orbit and a predetermined 
deviation orbit between the short flights of a charged-particle line, and it is necessary to increase the 
current which flows to a lens and deflecting system for the reason. 

[0008] Moreover, in order to obtain a high throughput in the case of the imprinted type electron- 
beam-lithography equipment represented by the division imprint aUgner, it is necessary to reduce tiie 
number of times which an induction substrate skips mechanically or turns up a scan, and to decrease 
the overhead time concerning an induction substrate stage standing still or driving by extending a 
deviation field as much as possible. Since deviation distance is proportional to the exciting current of 
deflecting system, in order to give a large deviation to an electron ray, it must give a big exciting 
current to deflecting system. 

[0009] Thus, elements, such as a lens and deflecting system, tend to need the bigger current for 
realization of a higher throughput, and generation of heat by this exists not a little. When the 
temperature of an element is changed during exposure operation, change occurs in the configuration 
of a magnetic field of corresponding according to the magnetic properties of the material which 
constitutes these. Therefore, although the efforts on a design had been paid so that the error by the 
temperature change of a lens, deflecting system, etc. might be conventionally made into a 
predetermined value, as a result of research of artificers, it tums out that there is an error by the 
temperature change which it cannot finish removing even if it makes these small, and it was thought 
that there would be another generating factor. 

[0010] \\Tien this invention persons investigated this cause, it tums out that ferrites including the 
ferrite stacks 9 and 10 which exist between the deflecting system and the lenses with which the 
conventional attention was not paid change the deflection sensitivity of deflecting system remarkably 
in connection with a temperature change, and they cause a position gap of an image, an increase in 
dotage, etc. in an induction substrate. That is, although these ferrites were conventionally cooled 
with the refiigerant, the fi-equency which scans an electron ray, and since generation of heat of a coil 
changed with dynamic amendments, it was not fiilly able to prevent the temperature change of 
ferrites only by cooling by the refiigerant. 

[001 1] Let it be a technical problem for this invention to offer the manufacture method of a ferrite 
which does not affect the property of a charged-particle line even if it was made based on such 
knowledge and temperature changes, a charged-particle line aligner with small generating of a 
position gap of an image or dotage, and the semiconductor device which used it. 
[0012] ' 

[Means for Solving the Problem] The 1st means for solving the aforementioned technical problem is 
a ferrite used for a charged-particle line aligner, and is a ferrite (claim 1) in which the initial 
magnetization curve in different temperature has the property which crosses mutually in the value of 
a desired magnetic field. 

[0013] The example of an B-H curve in case the initial magnetization curve in different temperature 
crosses drawing 2 is shown. In this example, if temperature rises and it becomes T firom a certain * 
temperature T, since saturation magnetic flux density will decrease and initial permeabiUty will 
increase, an initial magnetization cxirve crosses at P points. These P points hardly change, even if the 
value of T and T' changes. Magnetic field strength at this time is set to HAC. 
[0014] When deflecting system operates now, the magnetic field impressed to this ferrite 
presupposes that it is equal to HAC, and considers amplitude permeability. With amplitude 
permeabiUty, the permeability obtained firom the flux density when impressing the magnetic field of 
AC from which a time-average value is set to 0 to the ferrite in a demagnetization state, and the 
maximxmi of magnetic field strength is broken by space permeability. In drawing 2 , this draws a 
straight line at a zero firom the place P on the initial magnetization curve in the value (HAC) of the 
amplitude of AC magnetic field to impress, and is equivalent to what broke the slope of a line by 
space permeabiUty. . - 

[001 5] Here, in an actual charged-particle line aligner, in order that deflecting system may scan a 
charged-particle line, such an AC magnetic field is generated. If a ferrite stack is near this deflecting 
system and the temperature is changed, permeability will be changed in connection with it. 
Therefore, the position of a beam carries out a drift and it has serious influence for exposure. The 
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size of AC magnetic field which this deflecting system generates is simultaneously regularity. 
Therefore, if the property of a ferrite is adjusted so that the amplitude permeability in the value of the 
magnetic field which the deflecting system generates may not carry out a temperature, change, the 

temperature stability of deflecting system can be raised. 

[0016] That is, if a ferrite is selected so that the amplitude of the magnetic field which deflecting 
system generates may serve as Above HAC in the position of a ferrite stack, amplitude permeability 
will be changeless at the case where the temperature of a ferrite is in operation temperature, and the 
case where a temperature rise is carried out. That is, even if the temperature change of a ferrite 
happens, there is no change of the flux density on an optical axis, and there is no influence in an 
electron or an ion beam. 

[0017] The 2nd means for solving the aforementioned technical problem is the 1st means of the 
above, and saturation magnetic flux density deicreases by the rise of temperature, and it is 
characterized by adjusting the secondary peak of initial permeability to temperature higher than the 
operation temperature of a ferrite. 

[0018] The temperature characteristic of the initial permeability (mui) of a ferrite general to drawing 
3 is shown typically. The temperature characteristic of initial permeability has two peaks, as shown 
in drawing 3 . A high peak is called primary peak and a low peak is called secondary peak. Although 
a primary peak takes a high value and depends for the temperature into material strongly jiist before 
the Curie point (Tc), it is about 200 degrees C, for example. The conditions at the time. of calcinating 
the material and the ferrite of a ferrite can adjust this Curie point The position and height of a 
secondary peak can also be similarly set up fi*eely according to combination and the baking 
conditions of a magnetic material. Therefore, the situation of the curve of the valley between a 
primary peak and a secondary peak can also be adjusted. 

[0019] If, as for saying [ that the secondary peak is adjusted to temperature higher than the operation 
temperature of a ferrite ], temperature rises rather than operation temperature, initial permeability 
means going up along with it. Therefore, when saturation magnetic flux density decreases by 
elevation of temperature with such a material j the initial niagnetization curve in different temperature 
surely crosses mutually. Therefore, the 1st means of the above is realizable by adjusting combination 
and the baking conditions of a magnetic material and both being made to be filled simultaneously. 
[0020] Here, the positipn of the point P of drawing 2 which is the position at which an initial 
magnetization curve crosses can be set as arbitrary positions by adjusting the position and height of a 
secondary peak. That is, in drawing 3 , the variation by the temperature change of the inclination of 
the curve which shows the initial penneability in near operation temperature can be set up arbitrarily. 
When enlarging variation of this inclination and there is a temperature change of a ferrite, the 
inclination in the zero of an initial magnetization cxirve shown in drawing 2 changes a lot. Therefore, 
magnetic field strength is a stronger point and an initial magnetization curve when temperature , 
changes comes to cross the initial magnetization cxirve of operation temperature. That is, temperature 
change of the value of amplitude permeability when the amplitude of a magnetic field is large can be 
suppressed now. 

[0021] On the other hand, the position at which an initial magnetization ciirve crosses can be 
adjusted also by adjusting the temperature characteristic of saturation-magnetic-flux-density mum 
shown in drawing 4 . As shown in drawing 4 , generally elevation of temperature decreases 
saturation-magnetic-flux-density mum of a ferrite. Combination and the baking conditions of ferrite 
material can adjust the inclination condition of this reduction. In this case, if there is no position of a 
secondary peak in a position higher than operation temperature as a premise, an initial magnetization 
curve does not cross. If the material and the baking conditions of a ferrite are set up under the 
conditions so that the inclination of the reduction curve of the temperature characteristic of saturation 
magnetic flux density may be enlarged, the value of the flux density of the large field of the 
magnetic field of an initial magnetization curve shown in drawing 2 will decrease greatly by the 
temperature rise. Therefore, magnetic field strength can shift the point P position at which an initial 
magnetization curve crosses in the small direction. 

[0022] The 3rd means for solving the aforementioned technical problem is the 1st means of the 
above, and saturation magnetic flux density decreases by eleyation of temperature, and it is 
characterized by being what the maximum permeability increases along with the temperature rise of 
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a ferrite. . 

[0023] The maximiun permeability is the value which broke by space permeability the permeability 
decided from the inclination of the tangent drawn in the B-H curve from the zero. If the maximum 
permeability increases along with elevation of temperature when the saturation magnetic flux density 
of a ferrite decreases by elevation of temperature, the initial magnetization curve in different 
temperature surely crosses mutually, as shown in drawing 5 . In addition, as shown in drawing 5 (a), 
there may be two points that an initial magnetization curve crosses. 

[0024] And the point that an initial magnetization curve crosses can be changed by changing the 
maximum permeability and the rate of increase by the temperature. Let the maximum permeability 
and the rate of increase by the temperature be the values of hope by setting up the material and the 
baking conditions of a ferrite suitably. Moreover, also in this means, the position at which an initial 
magnetization curve crosses can be adjusted for the same reason with having explained in the 2nd 
means of the above also by adjusting the temperature characteristic of saturation-magnetic-flux- 
density mum shown in drawing 4 . 

[0025] The 4th means for solving the aforementioned technical problem is the 1 st means of the 
above, and saturation magnetic flux density increases by elevation of temperature, and it is 
characterized by adjusting the secondary peak of initial permeability to low temperature from the 
operation temperature of a ferrite. 

[0026] Although the saturation magnetic flux density of a ferrite generally decreases by elevation of 
temperature, depending on selection of the component and baking conditions, it may increase by 
elevation of temperature. In this case, if the secondary peak of the initial permeability of the ferrite is 
adjusted so that it may become low temperature from the operation temperature of a ferrite, since 
initial permeabiUty will fall with elevation of temperature, as shown in drawing 6 , the initial 
. magnetization curve in different temperature surely crosses mutually, 

[0027]. Therefore, the 1st means of the above is realizable by adjusting combination and the baking 
conditions of a magnetic material and both being made to be filled simultaneously. In addition, in • 
this means, although the operation temperature of a ferrite must be lower than the temperature 
equivalent to the valley of the secondary peak of initial permeability, and a primary peak, in the 
usual charged-particle line aligner, operation temperature of a ferrite is not made higher than such 
temperature. 

[0028] The 5th means for solving the aforementioned technical problem is the 1 st means of the • 
above, and saturation magnetic flux density increases by elevation of temperature, and it is 
characterized by being that to which the maximum permeability falls along with the temperature rise 
of a ferrite. 

[0029] Also in this case, the initial magnetization curve in different temperature surely crosses 
mutually. Therefore, the 1st means of the above is reaUzable by adjusting combination and the 
baking conditions of a magnetic material and both being made to be filled simultaneously. 
[0030] The 6th means for solving the aforementioned technical problem is either of the 1 st means of 
the above to the 5th means, and it is characterized by^ making almost equal to the amplitude position 
of the altemating current magnetic field which the deflecting system near [ the ] the ferrite generates 
the magnetic field of the position where an initial magnetization curve crosses. 
[0031] This means is effective when the magnetic field which there is no electromagnetic lens etc. 
near the deflecting system, and is impressed to a ferrite is a thing only from deflecting system 
substantially. In such a case, if a ferrite is selected so that the amplitude of the magnetic field which 
deflecting system generates may serve as HAC in aforementioned drawing 2 in the position of a 
ferrite stack as explanation of the 1st nieans of the above described, amplitude permeability will be 
changeless at the ceise where the temperature of a ferrite is in operation temperature, and the case 
where a temperature rise is carried out. That is, even if the temperature change of a ferrite happens, 
there is no change of the flux density on an optical axis, and there is no influence in an electron or an 
ion beam. 

[0032] The 7th means for solving the aforementioned technical problem is either of the 1st means of 
the above to the 5th means, and it is characterized by setting up almost equally to the value of the 
magnetic field which the electromagnetic lens near [ the ] the ferrite generates the magnetic field of 
the position where an initial magnetization curve crosses. 
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[0033] The magnetic field which acts on the ferrite inside a charged-particle line aligner also has DC 
magnetic field which the electromagnetic lens other than AC magnetic field which deflecting system 
generates generates. An electromagnetic lens is a lens which passes a direct cxxrrent in a coil and 
condenses a charged particle. The flux density which this electromagnetic lens generates a magnetic 
field and it makes on an optical axis is not related to amplitude permeability. The force which 
deflects a charged particle and condenses is a Lorentz force, and the outer product of flux density B 
and a charge can describe it. That is, about the case where DC magnetic field is impressed to a 
ferrite, the flux density which influences a charged particle directly needs to carry out as [ stably ] to 
temperature. 

[0034] Drawing? impresses first the ma^etic field of DC which an electron lens generates to a 
ferrite, and shows the flux density generated when deflecting system generates AC magnetic field 
after that. When the temperature of a ferrite is the operation temperature T, supposing the magnetic . 
field strength by the electron lens is HI DC first, a ferrite will be magnetized along with an initial 
magnetization curve. Here, let the value of HIDC be a value somewhat lower than the point P that 
the initial magnetization ciorve of the ferrite which carried out the temperature change crosses. Next, 
if deflecting system is excited and magnetic field HI AC is generated, BH curve in the interior of a 
ferrite will draw the small hysteresis loop; This is called local loop (local hysteresis loop). 
[0035] The size of the vertical axis of this loop is the flux density generated inside a ferrite at this 
time, and the value changes like a solid line. Here, since an initial magnetization curve changes to 
what is shown with a dashed line wlien the temperature of a ferrite changes to T, it moves to the 
position which also shows a local loop to a dashed line. However, since the initial magnetization 
ctirve from which temperature differs crosses at Point P, even if, as for the form, a local loop when 
temperature changes also changes, a center position hardly changes. Therefore, the size of the flux 
density on an optical axis also has little change, and the position of a beam is stabilized to 
temperature. 

[0036] on the other hand, the position of the point P that the initial magnetization curve from which 
temperature differs crosses — electromagnetism — the case where it is separated with DC magnetic 
field which a coil generates is explained When the intensity, of DC magnetic field is H2DC, since the 
position of an initial niagnetization curve changes a lot, in connection with it, it moves greatiy by 
temperature change of a ferrite also in the center position of the local loop by deflecting system. That 
is, the center position of the flux density of the local loop inside a ferrite changes from B-2 to B*2 a 
lot, and the flux density on an optical axis is also sharply changed in connection with it. A position 
gap of a beam is caused as a result and it has serious influence for exposure. 

[0037] in addition, this means and the means of the after-mentioned octavus — setting — "— " means 
almost equally the range from which a gap of the center position of the flux density of the 
aforementioned local loop does not pose a property , top problem of an aUgner, and this contractor can 
determine the value easily according to the design condition of a charged-particle line 
[0038] Moreover, it is separated [ from this means ] of the position of an electromagnetic lens and 
deflecting system, when there is no influence of deflecting system, it can be applied, and it can make 
small change of the property of the electromagnetic lens by the temperature change of a ferrite in 
that case. In this case, as for the value of the magnetic field of the position where an initial 
magnetization curve crosses, it is desirable to carry out near to the value of the magnetic field which 
the electromagnetic lens near [ the ] the ferrite generates if possible. 

[0039] The means of the octavus for solving the aforementioned technical problem is either of the 
1st means of the above to the 5th means, and is characterized by setting up almost equally to the 
value of the s\mi of the magnetic field which the electromagnetic lens near [ the ] the ferrite 
generates, and the direct-current magnetic field which deflecting system generates the magnetic field 
of the position where an initial magnetization curve crosses. 

[0040] In the 7th means of the above, this means is effective, when the direct-current magnetic field 
has occurred also from deflecting system. Since the operation effect is the same as what was 
explained with the 7th means of the above, explanation is omitted. 

[0041] The 9th means for solving the aforementioned technical problem is a means of the 
aforementioned octavus, and it is characterized by setting up the center of the local loop of the B-H 
curve of the ferrite drawn when operating deflecting system near the value which does not change 
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with the temperature changes of a ferrite with the above "set up ahnost equally." 
[0042] The point which DC magnetic field gave and moved the shape of an initial permeability curve 
by the amplitude of AC magnetic field from ****** (it moves to the upper right drawing) is started 
as an origin, and a local loop serves as a curve which separated from an mitial permeability curve so 
that drawing 7 may also show. If the first AC excitation is impressed in the direction which 
strengthens a magnetic field, a local loop will be formed in the curve bottom of initial permeability 
as shown in drawing. Therefore, when the value of HI DC in drawing 7 was made into the magnetic 
field corresponding to P points and the temperature of a ferrite changes, the center of a local loop 
changes. Therefore, when temperature changes by making the value of HIDC smaller than the 
magnetic field corresponding to P points, it is made for the center of a local loop not to change in 
drawing 7 . 

[0043] When similarly the first AC excitation was impressed in the direction which weakens a 
magnetic field and temperature changes by making the value of HIDC larger than the magnetic field 
corresponding to P points, you have to make it the center of a local loop not have to change. 
[0044] Since according to this means it is set up near [ where the center of a local loop does not 
change with the temperature changes of a ferrite ] the value so that the value of a direct-current 
magnetic field may come therefore, the size of the flux density on an optical axis also has little 
change, and the position of a beam is stabilized to temperature. In addition, the range from which a 
gap of the center position of the flux density of the aforementioned local loop does not pose a 
property top problem of an aUgner is meant "near the value not changing", and this contractor can 
determine the value easily according to the design condition of a charged-particle line. 
[0045] The 10th means for solving the aforementioned technical problem is a charged-particle line 
aligner (claim 10) which has either among the 1st means of the above to the 9th means, and is 
characterized by the bird clapper. 

[0046] In this means, since the influence a charged-particle linear-Ught study system is influenced by 
thelemperature change of a ferrite is small, a position gap of an image, an increase in dotage,, etc. in 
an induction substrate can be prevented. Therefore, exposxire imprint precision can be raised. 
[0047] The 1 1th means for solving the aforementioned technical problem is the manufacture method 
(claim 1 1) of the semiconductor device which has the process which carries out the exposure imprint 
of the circuit pattern prepared in the mask or the reticle at a wafer using the charged-particle line 
aligner which is the 10th means of the above, and is characterized by the bird clapper. 
[0048] In this means, since an exact exposure imprint can be performed, the highly- integrated 
semiconductor which has a detailed pattern can be manufactured with the sufficient yield 
[0049] . 

[Embodiments of the Invention] Hereafter, the example of the gestalt of operation of this invention is 
explained using drawing. Drawing 1 shows the outline of the electron-beam-Uthography equipment 
which is one example of the gestalt of operation of this invention, and there is no place which a 
ferrite stack is special and also replaces the gestalt of this operation with the conventional thing. As 
for deflecting system, and 9 and 10, for dispersion aperture and 6, in drawing 1 , a system shaft, and 
7 and 8 are [ 1, the wafer a reticle and whose 4 2 is induction substrate sides as for a lens and 3, and 
5 / a ferrite stack and 1 1 ] the deviation orbits of an electron ray. 

[0050] A reticle 3 is irradiated by the electron ray by the lighting optical system which is not 
illustrated, image formation of the electron ray which passed the pattern on it is carried out on a 
wafer with two lenses 1 and 2, and it carries out the reduction imprint of the pattern on a reticle 3 on 
a wafer 4. Between the leris 1 and the lens 2, the dispersion aperture 5 for cutting the scattered 
radiation is formed. Deflecting system 7 and 8 deflects an electron ray so that the electron ray which 
left the position of a mask 3 may ride on the deviation orbit 1 1 of a predetermined electron ray, may 
pass the dispersion aperture 5 and may carry out image formation to the position of a wafer 4, and 
also it is performing the operation which removes distortion and aberration of an image. 
[005 1] An eddy current occurs to the metal which constitutes lenses 1 and 2 xmder the influence of 
the alternating current magnetic field which deflecting system 7 and 8 generates, and the ferrite 
stacks 9 and 10 are bearing the duty which prepares the configuration of the lens magnetic field by 
the creation error of a lens while preventing occurring the magnetic action to an electron ray which is 
not meant. Thus, the ferrite is used in order to make the magnetic field which an electromagnetic 
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lens besides the ferrite stacks 9 and 10 generates act on an optical axis efficiently. 
[0052] The direct-current magnetic field which is equivalent to HI DC of drawing 7 from a lens 1 is 
acting on the ferrite stack 9 in drawing 1 , and the alternating current magnetic field which is 
equivalent to HI AC of drawing 7 with deflecting system 7 is acting on it. If that from which 
saturation magnetic flux density falls by the temperature rise, and initial permeability increases the 
ferrite used for this ferrite stack 9 is selected, consequently the temperature of a ferrite changes to T' 
from the operation temperature T, although an initial magnetization curve will change from the solid 
line of drawing 7 like a dashed line, both cross at Point P. By adjusting the component and baking 
conditions, this ferrite is made so that the magnetic field corresponding to Point P may become a 
value somewhat higher than the aforementioned direct-current magnetic field H 1 DC. 
[0053] Therefore, if altemating current magnetic field HI AC by deflecting system acts in an 
exposure state, a local loop as a magnetic field shows as the solid line centering on HI DC will be 
made. Although a dashed line comes to show a local loop when temperature changes to T\ the center 
hardly changes from what was shown as the solid line. Therefore, even if the temperature of the 
ferrite stack 9 changes, the influence which it has on electron ray optical system is very slight. In 
addition, the ferrite stack 10 is also selecting and using the ferrite by the same design concept. 
[0054] Thus, in the form of this operation, since there is little influence which it has on electron ray 
optical system even if the temperature of the ferrite stacks 9 and 10 changes, a position gap of an 
image, an increase in dotage, etc. in a wafer side can be prevented. Therefore, even if it is a detailed 
pattem, an exposure imprint can be performed correctly. 

[0055] Hereafter, the example of the form of implementation of the manufacture method of the 
semiconductor device concerning this invention is explained. Drawing 8 is a flow chart which shows 
an example of the semiconductor-device manufacture method of this invention. The manufacturing 
process of this example includes each following main process. . 

** The wafer manufacturing process which manufactures a wafer (or wafer preparation process of 
preparing a wafer) 

** The mask manufacturing process which manufactures the mask used for exposure (or mask 
preparation process of preparing a mask) 

** It starts at a time one chip formed on the wafer processing process ** wafer which performs 
processing processing required for a wafer, and consists of a sub process of further some [ process / 
each ] whose chip erector who makes operation become possible ** Is the chip inspection process 
which inspects the chip which was able to be done. 

[0056] The main process which has decisive influence on the performance of the device of a 

semiconductor in these main processes is a wafer processing process. At this process, the lamihating 

of the designed circuit pattem is carried out one by one on a wafer, and much chips which operate ais 

memory or MPU are formed. This wafer processing process includes each following process. 

** The thin film formation process which forms the metal thin film which forms the dielectric thin 

film used as an insulating layer, the wiring section, or the electrode section (CVD, sputtering, etc. are 

used) 

** The etching process which processes a thin film layer and a substrate according to the lithography 
process ** resist pattem which uses a mask (reticle) and forms the pattem of a resist in order to 
process altematively an oxidization process ** thin film layer, a wafer substrate, etc. which oxidize 
this thin film layer and wafer substrate (for example, dry etching technology is used) 
** A wafer processing process performs repeatedly only the required nimiber of layers which is the 
inspection process which inspects the wafer processed into the ion and impurity pouring diffusion 
process ** resist exfoliation process ** pan, and manufactures the semiconductor device which 
operates as a design. 

[0057] Drawing 9 is a flow chart which shows the hthography process which makes the nucleus of 
the wafer processing process of drawing 8 . This lithography process includes each following 
process. 

** About the semiconductor-device manufacturing process beyond the annealing process for 
stabilizing the resist pattem which develops the resist which exposes the resist application process ** 
resist which carries out the coat of the resist on the wafer with which the circuit pattem was formed 
at the process of the preceding paragraph, and of which exposure process ** exposure was done, and 



obtains the pattern of a resist and of which development process ** development was done, a wafer 
processing process, and a lithography process, it is a well-known thing and explanation beyond this 
will not be required. 

[0058] In the gestalt of this operation, since electron-beam-lithography equipment as shown with the 
gestalt of operation is used for an exposure process, the exposure imprint of the detailed pattern can 
be carried out correctly, and it is possible to manufacture a highly-integrated semiconductor device 
with the sufficient yield. 
[0059] 

[Effect of the Invention] As explained above, even if the temperature change of a ferrite happens in 
invention which relates to a claim 1 among this inventions, change of the flux density on an optical 
axis can be lost, and the influence on an electron or an iori beam can be prevented. Invention which 
starts a claim 1 certainly in invention concerning a claim 5 fi-om invention concerning a claim 2 is 
realizable. 

[0060] In invention concerning a claim 6, when the magiietic field impressed to a ferrite is a thing 
only from deflecting system substantially, even if the temperature change of a ferrite happens, 
change of the fliix density on an optical axis can be lost, and the influence on an electron or an ion 
beam can be prevented. 

[0061] Since change of the center position of a local loop is small when operating deflecting system 
in invention concerning a claim 9 from invention concerning a claim 7, even if the temperature 
change of a ferrite happens, change of the flux density on an optical axis can be lost, and the 
influence on an electron or an ion beam can be prevented. : . ■ 

[0062] In invention concerning a claim 10, since a position gap of an image, an increase in dotage, 
etc. in an induction substrate can be prevented, exposure imprint precision can be raised. In invention 
concerning a claim 1 1 , the highly-integrated semiconductor which has a detailed pattern can be 
manufactured with the sufficient yield. 

[Translation done,] 
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